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C-* ■ Flame r eta r dative polycarbonate resin composition. 

© It HMO \^ disclosed a flame rt, tar dative i )Olycar t r^ale resin eoiT)p05 itior^ which composes 100 parls by weight 
^ of an arorrialic polycarbonate resin (A), 0 01 to O b f )art by weight of an alkali or alkaiine-ear1h metal salt of a 
^ flucroalkarK-SLilfonic acici (B), 0 03 to 5 fiarts by v/eight of an organof:>o)ysiloxane containing organoxysilyl 

gft)up l^( *nfif;ci to a siIiccjo atorT^ througfi a divalent liyrjrcicar t )r.n group (C), and optionally 5 to 120 parts by 
^ weight of an inorganic fill(:;r, T tic a:M,vc. ( < >m[ n -r iIk )r li (,>: tdivoc i\..na. rctardancy capat);e of f u cvf;nttr ig 
^ dnf)[)inr^ thf:feof at ^ic timo of rr^mbiiMiMn of a tfiirt w\-illr;d matnial f.aoc ^M:>fn \\]c. hiohly fliiirli-od comor,rit(r>n 
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The [present invenliofi relates to a novei Uamc retardativc polycar bofiatc rcr.ir^ corripositiori. More 
particularly, it pertains to a polycarbcfiatc resin composition excellent in flame retardancy and capable of 
pieventiny diippiny thereof at the of corTibustion of a thin-walled material made from the composition 

liiyliiy fluidized while pfocludiny the deterioration of ttie iTiectianical properties sucti as impact resistance as. 
5 well as dimensional stability that are inherent in polycarbonate. 

A polycai L'onate resin is e>,cellent in riiechanical strengtti, particularly impact strengtfi. electrical 
propter ties, tr ansparency and tfie like and is widely utilized in a variety of fields of office automation 
mactiinery, electric anO electronic iTiaLhinery. automobiles, arctiitecture and the like. Some of the above- 
mentioned utilization fields lypifie^d by ttie fields cif office automation mactiinery and electric and electronic 
10 machinery are required to have high flame retardancy. 

Of various ttiernioplaslic resins, ciolycarbonate fias a fiigh oxygen index and in gonorat, a self-fire- 
otinguishing property. However, in order to meet the requirement on tfic safety in various application fields 
of office automation machinery, electric and electronic machinery and ihe like, there is strongly required the 
de^velopment of a resin composition which is further enhanced not only in flame retardancy t>ut also in 
75 fluidity in view of the demand directed to thin-walled material. 

A polycarbonate resin has heretolore been imparted with flame retardancy usually by being incor- 
pC'rated witti a flame retardant and a flame retardant aid. The most orevailing flame retardant used for a 
pC'lycarbonate is a bf omine-based flame; retardant. 

However, the polycarbonate resin composition incorporated with such a bromine-based flame retardant 
20 invoiues the environmental problem that a gas generated at the time of combustion, for example, a gas 
gene;rated at the time of combustion of the composition tncorpcirated with decabromodiphenyl ether or the 
like causes a fear of containing dioxin which has been one of the most serious problems in recent years 
due to its influence on human bodies. 

Such being ttie case, investigation on a nonbromtne-based flame retardant is in progress for the sake of 
25 flame retardation of a polycarbonate resin. For example, Japanese Patent Publication N. 40445/1972 
discloses a polycarbonate resin composition which is incorporated with an alkali motal salt or an alkaline 
earth r7ietal salt of a perfluoroalkariesulfonic acid, but the technique disclosed therein suffers the disadvan- 
tage of causing dripping of the resin composition at the time of combustion and thereby igniting the 
material immediately below it. Japanese Patent Publication No. 38419/1985 discloses a technique of 
30 preventing dripping of a polycarbonate resin at the time of combustion thereof by incorporating therein an 
alkah metal salt or an alkaline earth metal salt of a perfluoroaikanesulfontc acid and fudher adding a siloxane 
to the mixture. Nevertheless, the above-disclosed technique still suffers the drawback of causing dripping of 
the resin at the time of combustion and thereby igniting the materia! immediately below the resin in the 
case where the resin is highly fluized. In addition, Japanese Patent Publication No. 16473/1985 discloses a 
35 technique of preventing dripping of a polycarbonate resin at the time of combustion thereof by adding 
thereto an alkali metal salt of a perfluoroalkanesulfonic acid and a glass fiber, but the technique disclosed 
therein is not necessarily satisfactory. 

It is a general object of the present invention to provide a polycarbonate resin composition excellent in 
flame retardancy and capable of preventing dripping thereof at the time of combustion of a thin-walled 
40 material made from the highly fluidized composition by impafting flame retardancy thereto with a non- 
bromine-based flame retardant, while precluding the deterioration of the mechanical properties such as 
impact resistance as well as dimensional stability that are inherent in polycarbonate. 

In this connection, intensive research and investigation were accumulated by the present inventors in 
order to develop a polycarbonate resin composition having favorable properties as mentioned above. As a 
45 result, it has been found that the aforestated object can be attained by blending an aromatic polycarbonate 
resin with an alkali metal salt or an alkaline earth metal salt of a perfluoroalkanesulfonic acid, a specific 
organopolysiloxane and. as the case may be, an inorganic filler each in a prescribed proportion. The 
present invention has been accomplished on the basis of the above-mentioned finding and information thus 
obtained. 

50 Specifically, the present invention provides a flame retardative polycarbonate resin composition [I] 

which comprises 100 parts by weight of an aromatic polycarbonate resin (A), 0.01 to 0,5 part by weight of 
at .east one metal salt selected from the group consisting of an alkali metal salt of a perfluoroalkanesalfontc 
acid and an alkaline earth metal salt of a perfluoroalkanesulfonic acid (B), and 0.03 to 5 parts by weight of 
an organopolysiloxane containing organoxysilyl group bonded to a silicon atom through a divalent tiydrocar- 

55 boi) radical (C), said metal salt and said organopolysiloxane being compounded into said polycarbonate 
resin, and at tlie sarTie Ume, a flame retardative polycarbonate resin composition [II] wtiich comprises 100 
parts by weight of an aromatic polycarbonate resin (A), 0.01 to 0.5 part by weight of at least one metal salt 
selected from the group consisting of an alkali metal salt of a pedluoroalkanesulfonic acid and an alkaline 
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earth metal salt of a nerfluoroalkanpsulfonir acid (B), 0,03 to 5 parts by weight of an organopolysiloxane 

( ( ir:iainir )i ) ^ i (Jcji u '.vyi i ly i tjr^'Up tuiu''..Ml ■;; .";li> '>r) t-.:* 'fn tnr (.anji" a rii'.tik^ni fiynr f>>:af : ion ladical (C), and b 
U.> pa Mi: t.^v vvr:i(^)*ii Lit I ' u. ■ 1 1 ) a f ■ i ( f:lh;r (D), ^aM '^u iati, ^ aid i -rfjciMi i[ inlyi-'ilLivarK; anci :r"aid filler t.^eir'g 
e\*nif u >LJrKk;<.l niteituiJ ulycaf t a lal- rrsin 

Tfit.; I 'L'l yt^ ar lalu K;Mn l v f r )[ ■ j*: 1 1 lef i [I: liicuidiinj \v tlu; pft^oiit i(ivt;tition ^. ui n; uit^^ub an auunatit,: 
yc ai t )i>natt:; lo&tn - A), an a^all nt.ia' salt cm an riiKalnK r.artii fiiotal ?all o' a pedluorcalkaneSLJifonic acid 
{[j) and an ijaf u.jf h;I vm u » ar » : v riii!air.i[iij ^-r jaf nOAySity I ^-jfcajp t'CMHioci to a silicon atorii thtougti a divalent 
hydi ocartior , taciiial (C), arici Itio f n ■! /■ t'n honatt; rf.'Sin Cori, position [II] furtfiei conipnses an inorganic fillet 
(D) in addition tc^ tlic atiMV<. -rn< ntion- d . onipc r^cM its (A), (13) and (C). 
7(, TtiOK"; arc availatile a vanoty '"-t arc)rnaiic [Kilycar I iCMUite o:;Sins as \he con^ponent (A), of wfiich is 

f .r ofcM at )lo a pC'lyniof tiav;n;j tii-:; rtru. Mural unit rt.;[ ii ost^ntod by tfio gf;neral formula (I) 



X . X 

( ) - I ) ^- Y ( ) ^ O 



'i/j "i;^^' r oi *"! X ! a hydicigc n a'orr ^ia'- '';^r- atorTi '^i a*" a chJoriric atomi a t^-rcmins atom a fiLiorin.s atom and 
an lodir^a atom, or an alky I Qfour' tiaving 1 to H cart .on atoms sunti as methyl group, ethyl group, propyl 
group, n-hulyl group, isobutyl grc-up. .irnyl grouf ' isoamyl group or liexyl group, and when a plurality of X 
are contained, X may l)e the ; arnc ■ .r different fr>::.m eacti ottier; a and b are, resp)ectively. an integer of 0 to 
4; and Y is a single bond, an a.ikyi'. ric group having 1 to 8 carbon atoms such as mettiylene group, ethylene 

26 group, propylene group, tMityh.-rie gnjuf"'. pentylcr-ie group and hexyiene group, an alkylidene group having 2 
to 8 carbon atoms such as eltiylid<":-rie group an^l isopropylidene group, a cycloalkylene group having 5 to 
15 carbon atoms sucli as cyclo[;tt rMyit-r-ie gf':iup <:ind c ycloiiexylene group, a cycloalkylidene group having 5 
to 15 carbon atoms, such as c vclL'pt.rntvl!derie; grcajp and cycloliexylidene group, -S-, -SO-, -SO2-, -0-, -CO- 
or a moiety represented bv the gericral formula (II) or (IT): 

30 

C U 3 C H ^, 

- C — < ( ) - C - (II ) 

C 113 C 11 i 

- , c . ■ ( I r ) 

f.5T ,_ Jl 



I fi( ; <;! < -riiatK. r 'Oi\^r at ! i 'f i: '1 rit^ecf It.;;:' ciniX't- tan in:. prt^paM^d t:asily i>y \\)k. rcarticin of a difivdf.c 

pht;nol rt.[ )i osontod bv the (>ri':ral f<Mr7H(la (III): 

4:, 

X . X „ 

/:P> 

H O I ■'-¥-<( ) ^- O M ( T . T ) 
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There are available various diliydric ptienois as represented by the general tormula (lit) described 

above, f^articuiarly 2.2-Lus(4-hiydroxyf:)her'yt) [jroparie [usually called brsphenol A] is preferable as a dihydric 

ptienol. As a bjsphenol ether than bisphenci A. mention is made of a dihydroxyd arylalkane sucti as bis(4- 

I iydroxyphenol)inetf lane; bis(4-hydruxy phenyl)fjhef ly Ifnethane, 
b bis(4-hydru\yptienyl)napl ithy Iniethane 

bis(4-hydr o « yphienyl)-(4-isopi opy I phenyl )r net hane. 

bis(3,5-dichlor'0-4-hydro.<y-pheny l)rTie;hane; 

bis(3,G-dirnethyt-4-hydrX'> ypheny Ijrriethane; 

1 ,1-bts(4-hydro/yphenyl)othane; 
w 1 -naphthyl-1 ,1 -bis(4-hydr<jxyphenol)ethane; 

1 -phenyl- 1 , 1 -bis{4-hydro>vyphenyl)ethane: 

1 , 2-bis{4-fiydroKyphcnyl)othanG, 
2-methyi-1 , 1 -bis(4-hydroHyphc nyl)propanc; 

2, 2-bis(3, 5-dimethyl-4-hydroxy-pheny!)pfopane; 
15 i-ethyl-1, 1 -bis(4-hydro> yphenyOpropane; 

2, 2-bis(3. 5-dichloro-4-hydroxyphenyl}propane; 
2, 2-bis(3, 5-dibromo-4-hydro;<yphenyl)prcipanei 
2, 2-bis(3-chloro-4-hydro>'yphenyl)propane. 
2, 2-bis(3-nnethyl-4-hydro "yphenyOpropane; 
20 2, 2-bis(3-fluoro-4-hydro>yphenyl)propane; 

1, 1 -bis(4-hydroxyphenyl)hutane; 

2, 2-bis(4-hydroKyphenyl)hutane; 
1 , 4-bis(4-hydrcpxyphenyl)butane; 

1 , 4-bis(4-hydroxyphenyl)butane; 
25 2, 2-bis(4-hydroxyphenyl)pentane; 

4-methyl-2, 2-bis(4-hydroxy'phenyl)pentane; 
2- 2-bis(4-hydroxyphenyl)fiexane; 
4, 4-bis(4-hydro>yphenyl)heptane; 

2, 2-bis(4-hydro>yphenyl)nonane; 
30 1, 1 0-bis(4-hydroxyphenyl)decane; 

1, 1-bis(4-hydroxyphenyl)-3, 3, S-trinnethylcyclohexane; 

and 2, 2-bis(4-hydroxyphenyl)- 1 , 1, 1, 3, 3, 3-hexafiuoropropane, a dihydroxydiarylcycloalkane such as 1, 1- 
bis{4-hydroxyphenyl)cyc lohexane; 

1, 1-bis{3, 5-dichloro-4-hydroxyphenyt)cyclohexape; and 
35 1, 1 -bis(4-hydroxyphenyl)cyclodecane, a dihydroxydiaryl sulfone such as bis(4-hydroxyphenyl)sulfone; 
bis(3, 5-dinnethyl-4-hydroxyphenyl) sulfone, ana 
bis(3-chloro-4-hydro>yphenyl) sulfone, a dihydro>:ydiaryl 

ether such as bis(4-hydroxyphenyl) ether; and bis{3, 5-dimethyl-4-hydroxyphenyl) ether, a dihydroxydiaryl 
ketone such as 4, 4'-dihydro><ybenzophenone and 3, 3', 5, 5'-tetramethyl-4. 4'-dihydroxybenzophenone, a 

40 dihydroxydiaryl sulfide such as bis(4-hydroxyphenyl) sulfide; bis(3-methyl-4-hydroxyphenyl) sulfide and 

bis(3, 5-dimethyl-4-hydrox/phenyl) sulfide, a dihydroxydiaryl sulfoxide such as bis(4-hydroxyphenyl) sulfox- 
ide, a dihydroxydiphenyl such as 4, 4'-dihydroxydiphenyi, and a dihydroxyarylfluorene such as 9, 9-bis(4- 
hydroxyphenyl) fluorene. As a dihydric plienol other than that represented by the general fornnula (III), 
mention is made of a dihydroxybenzene such as hydroquinone, resorcinol and methylhydroquinone. and a 

45 dihydroxynaphthalene such as 1, 5-dihydroxynaphthalene and 2, 6-dihydroxynaphthalene. The above- 
mentioned dihydric phenol may be employed alone or in combination with at least one of others. 

Examples of the carbonic acid diester compound include a diaryl carbonate such as diphenyl 
carbonate, and a dialkyi carbonate such as dimethyl carbonate and diethyl carbonate. 

Any kind of molecular weight modifier which is generally used in the production of polycarbonate can 

50 be employed in the present invention. Examples of the molecular weight modifier include a monohydric 
phenol such as phenol, p-cresol, p-tert-butylphenol, p-tert-octylphenol, p-cumylphenol, bromophenol, 
tribromopheno! and nonylphenol. 

The aromatic polycarbonate to be employed in the present invention may be a mixture of at least two 
kinds of different aromatic polycarbonates. In view of mechanical strength as well as moldabtltty, the 

55 aromatic polycarbonate has a viscosity-average molecular weight in tlie range of preferably 10,000 to 
100,000. particularly preferably 15,000 to 40,000 

In addition, the aromatic polycarbonate as the component (A) may be a copolymer of a polycarbonate 
and a polyorganosiloxane as the case may be, said polycarbonate having the repeating unit represented by 
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the general tornnuta (IV) 



i — ( 



0 -<V' V:^ Y --<;(""* v>- o 



( I V 



wli(;K;!(i X, Y, ii af id t ^ uic fujcf i tJ^", [ ■ r ' : \' KM) c t V (U Uiu.^i. ("ir d Stiici [ 'OlyuK^}rwKit-)!C)xr:no having the rc;pC;atinQ iir\i\ 
rcf 'fL-L-c ritorj by tfio rjijncral foTTUjIa (V) 
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(V) 



wlH-TOin R\ and R'- aro r^arJi a hyclroQen alorn, an a Iky I Qroup having 1 to 6 cart")on atoms such as 
motfiyl grr)iip. etfiyl orr)iJ[-), propyl group, n-hutyl group, isohLityl group, amy! group, isoamyl group , tiexyl 
group, or ptienyl group, and may b^- the same as or different ffom each ot[it;.'r; and p and q are eaeii an 
integer of 0 or at least 1. Ttie degree of polyrrier ization of the polyoiganosiloxane moiety is preferably 5 or 
more, llie above-mt: ntioried cctpolyrTier (liereinafter referred to as "PC-F*DMS copolymer") has a viscosity- 
average rTK^Ieculary weight in \Ue range of preferably 10.000 to 50,000. more preferably 15,000 to 35,000. 

The F^C-PDMS copolymer can be produced by the stops of dissolving a polycarbonate oligomer 
prepared m advai^ce wfuch constitutes polycarLionate moiety (PC oligomer) as well as a polyorganosiloxane 
wliich has a reactive group at a terrriina! tfieieof, c:':instilutes polyorganosiloxane moiety, and is examplified 
by polydialkylsiloxane such as f:)Olydimethylsiloxarie (ROMS) , polydiethylsilo>:ane, polymettiylphenylsilox- 
ane or the like in a solvent such as metfiylene cliioride, chlorobenzene and cfiloroform to form a solution; 
adding aqueous solution of sodium fiydroxide with tjispiienol A to the: resultant solution; and subjecting the 
mixture to interfacial reaction by the use of triethylamine or tr imethylbenzylar7imonium chloride as a 
catalyst. There is also usable the polycartionale/'polyor janosiloxane copelymer which is produced by the 
fuocess described in Japjanese Patent Publication Nos. 30108.'1969 and 20510/1970. 

Tli€' PC oligorT^er liaving tlie repeating unit fOfjfesenied by tfie general formula (IV) can be produced by 
a solvent piocess, tiiat is, by ttie reac:tion of a dihycinc ('henol r eprese;nt6;d by tlie aforesaid general formula 
{Ml) with a carbonate precursoi sLicfi as phosgen or by the trar^sesterification between sucli a dihydric 
ptienol and a cart)c*nate precursor suc:h as dipl^enyl carbonate. 

Tlie PC; (":-ligi )mor to In-, ui^c-d for the; [inuiuction of the f^C-IT^MS ro[)olymer may be a fiomopolyrTier 
> oritairung a smglr.- dihycinr [dk.nol as at)(-vf:: ( ir (([m.ymt.-r ((framing at It.'ast two r:ifftrr;nt dihvdnc 
: ^henole:. 

The Mtiu i..>\ th(.. ; M.!ly( injarK :mI> -cWi- r i [ a t t r ,t..:d by tnc^ grrK;r^il 'Mrniula (V) t(» tfic; total surr^ of saicf 
>ly'urgcino:- ill ^■;anL: ancl tlie poly: at t -c 'uato rt.pf riK^d [ty the gont/al furmula (IV) is fweferably 0.1 to 40"o 
uy weight, mote p^rt lurabiy 0.5 to 35^c by wt;ight. Iht; PCdM)MS LOfn.lymt/r may t.*e contained in the 
C(jmponent (A) in a fjto[tortion ol 10 to I00°o t:)y woiglit. 

lite arcimatic polycarbonate as tfie com [ tout ;ni (A) according iCi tfic present invention may contain wfien 
noc(;ssary, a tnancfied polycar t >onaie (tuancfied \'C) in a proportion of 10 to 90"o by weight, preferably 15 
to /OHo by weight. 

( xarriples of l'ianrhirng c;j(;nts to t lo ust.ii toi poKUJcmg the; aftjujsatd tiranchoct PC inclucie 
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r, 4, 4'-lt itiyclroxyclipfietiy i-2-pt opaf)e, 

2, 2'-bis(2, 4-dihydro<y)proparie; 

11, 2\ 4, 4'-tetratiydroKydipheny Irnethane; 

2, 4, 4'-lrihydro> ydtphenyiriieltiane; 
5 1-[ a -riiettiyi- a -(4'-dtf)ydio;- yplieny l)et[iyi]-3-[ o ' , a -bis(4"-hydroxypheny l)ethyl]uetizer)e, 

l-[ a -metfiyl- a -(4'-dihydio> yphefiyr)el[iyl]-4-[a ' , a '-bis(4"-[Tydtoxyphenyl)ethyl]benzenei 

o , a ' , o "-tri£{4-[iydrOKyphenyl)- 1 , 3, 5-triisopropylbenzene; 

;\ 0-bis(?-hvdri:3xy-5'-methylbenzyl)-4-methylphenol; 

4, G-dimethv!-2, 4, 6-tris(4'-fTydro> yphenyl)-2-heptene; 
10 4, 6-dimethyl-2, 4, 6-tris(4'-hydro>yphenyl)-2-heplane; 

1, 3, 5-tris{4*-hydroxyphenyl)ben2eno; 
1,1, 1 -tris(4-fiydroxyphenyt)Gthane; 

2, 2-bis[4, 4-bis(4'-hydroxyphGnyl)cyclohexyl]propane; 

2, 6-bis(2'-hydroxy-5'-isopropylbenzy[)-4-isopropylphenoI; 
7 6 Liis[2-hydro>y-3-(2'-hydroxy-5'-methylbenzyl)-5-methylphenyi]methane; 

bis[2-hydroxy-3-(2'-hydroxy-5'-isopropylbenzyl)-5-methyiphenyl]methane; 

1etrakis(4-hydroxyphenyi)methane; 

tr is{4-hydroxyphenyl)phenyinnethane, 

2\ 4\ 7'-lrihydroxyfiavan; 
20 2, 4. 4'-trimethyl-2'. 4', Z'-trihydroKyflavan; 

1, 3-bis(2'. 4'-dihydroxyphenyl-isopropyl)benzene; 

and tris(4'-hydroxyaryl)-amyl-s-tf iazine. 

In addition, the aromatic polycarbonate as the component (A) may be a copoiymer containing, as a 

comonomer, such aliphatic straight-chain dibasic carboxylic acid as adipic acid, pimetic acid, suberic acid. 
25 azelaic acid, sebacic acid or decanedicarboxylic acid. 

There are available a variety of alkali metal salts or alkaline earth metal salts of perfluoroalkanesulfonic 

acids as the component (B) that constitute the resin composition according to the present invention, of 

which is preferable the compound represented by the general formula (VI) 

30 (CnF2n+lSO:0mM (VI) 

wherein n is an integer of 1 to 10, M is an alkali metal such as lithium, sodium, potassium or cesium, or an 
alkaline earth metal such as magnesium, calcium, strontium or barium, and m is the valency of M. For 
example, the compounds described in Japanese Patent Publication No. 40445/1972 correspond to the 

35 above-mentioned compound. 

In the above formula, M is preferably potassium. Examples of suitable perfluoroalkanesulfonic acids 
include perfluoromethanesulfontc acid, perflouoroethanesulfonic acid, perfluoropropanesulfonic acid, per- 
fluorobutanesulfonic acid, perfluoromethylbutanesulfonic acid, pedluorohexanesulfonic acid, perfluorohep- 
tanesulfonic acid and perlluorooctane sulfonic acid. The potassium salt of any of the aforementioned acids 

40 is particularly preferable. 

There are available a variety of organopolysiloxanes each containing organoxysilyl group(s) bonded to a 
Silicon atom through a divalent hydrocarbon group (hereinafter referred to as "Organopolysiloxane") as the 
component (C) that constitute the resin composition according to the present invention. Specifically, 
mention is made of a straight-chain, cyclic, network or partially branched straight-chain organopolysiloxane 

45 containing organoxysilyl group bonded to a silicon atom through a divalent hydrocarbon group, of which is 
preferable a straight-chain organopolysiloxane containing an organoxysilyl group bonded to a silicon atom 
through a divalent hydrocarbon group. 

Examples of the organopolysiloxane containing an organoxysilyl group bonded to a silicon atom through 
a divalent hydrocarbon group are the straight-chain organopolysiloxanes represented by tfie general formula 

50 (VII): 

R * R ^ R ^ 

A-CSiO)c (s'iO)ds'i-A (VII) 

1 i 1 

R ^ A R ^ 

6 
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wherein is a monovalent hydrocarbon group A is a monovalent hydiocarbon group or a monovalent 

hydfLicart)Ori {jrCH)[i liaving an organcixysilyl (jroup repf ("iSon:cd by tho gent - a' forrriula (VII I): 

-R'-SiR^ y(C>R'')(3- .) fVIII) 

(R^ lE a liivatoiit fiyciioc ar Ijon giouf:;, R' arid R' aio, icspecttvoly, a niC'no vale-fit [lyciiocaibon giCfUfj and x is 
an ifitegei of 0 to 2), at least one oi A is a fTionovalont hydrcica'bon gioup contaifung an organo<ysilyi 
group, c IS an iritegc-r oi 1 to 300, c is an inttgor- of 0 to 3G0 and c + d is an integer of 1 to 301, prefesrably 
of 1 to 300. 

70 E-;amples of tlK; monovalent tiyi Irocarbon gronp shown by R"^ in th.:- general formula (VII) are alkyi 

groups sucti as methyl grOLjp, ethyl group, [.propyl group, bLityf groLip, p':ntyl group, hexyl grcntp; alkc-nyl 
groLJps sucf; as vinyl group, allyl grOLJp, butonyl group, pontcnyl group, fic:<cnyl grcmp; aryl groups such as 
phenyl group, tolyl group, > ylyl group; aralkyi groups such as benzy I group, phcnothyl group.; and 
sut'istituted alkyI grcuips such as chlororTietfiy I grouf), eliloroptopyl groL'p. 3, 3, 3-trifluoropropyl groLJp. 
lb EixarnplG'S of ttio monovalent hydrocarbon radical shown by A are the samci as those desc:ribed above;. 

[I>:amples ■:>f the- ciivalent liydroc arbon group shown l;iy R'^ in tfie genera! formula {VIII) are alkylii-nc' 
groups sucl"! a? rTiethylmethy Ifisne? group, otf-ylene group, methylotfn'iene' groLJp, propylene group, butyl^-^ne 
group L:> amfiitf^js of tfie monovalent hydrc»carbon radical shov^n by R*' or R'' are the same as those 
describei'J above. E>amples of the- moncivalent hydrocarLion radical containing an organoKysilyl group are 
trinof ttiovysiiy ir<thy lonft nrr^wn trie'f"iO"!^y^iiy le^f"'yk*rie g''f~iup, difTf^ot^io^ yoheno^y si ly! propylene r^rcip, 
trirnfitho - ysilyl[iropylene gr oup, trtmethr*>< /silylloutyleine group, metl lyldinnethoxysilylpr opylene group. 
dimethylmetho*ysilylpropylenti group and the like. 

Molecular weight of the component (C) is not partirutarly limited. It is preferred that, in the general 
formula (VII), c be an integer of 1 to 300, d be an integer of 0 to 300 and c + d be an integer of 1 to 301. 

26 preferably 1 to 300. so that the decrease in the molecular weight of the polycarbonate resin in the resin 
comf")Osition of the present invention ean be suppressed 

Organosilo-ane as the component (C) can be c^btained by vanous methods, For example, it can be 
prepared by addition rt;:actie»n between an organopC'lysiloxane having a hydrogen atom bonded to a silicon 
atom and a hydrocarbon having botti and or.:)anoxysilyl group and an aliphatic unsaturated hydrocarbon 

30 linkage in the r^resence of a platinum catalyst. It c:an alsct be prepared by addition reaction between an 
organopolys.iloxane having a hydrocarbon radical having an alipfiatic unsaturated hydrocarbon linkage and 
an organo-ysilarie having a hycirogen atom bonded to a silicon atom in the presence of a platinum catalyst. 

It IS necessary in the resin composition [I] according to the present invention that the components (A) . 
(B) and (C) bf; blended so that the resin composition comprises 100 pads by weight of the aromatic 

35 polyc arbonate resin as the component (A), 0.01 to 0.5, preferably 0.03 to 0 5, more preferably 0.1 to 0.3 
part by weight of the alkali metal salt or alkaline earth metal salt of the perfluoroalkanesulfonic acid as the 
comf )onent (B). and 0,03 to 5, preferably 0.05 to 2 0, more preferably 0 1 to O.B parts by weight of the 
Organopolysllo^ane as the component (C). 

An amiount of the component (B) less than 0.01 pard by weigtit le-ads to difficulty in attaining the desired 

40 flame- retardanc y (UL94, V-0), whereas that more than 0.5 part by weight results not only in failure to o>:ed 
the off(jct on improviO'] \he flame retardancy in proportion tc thr amcnint added l:HJt also m pr»ssiblc 
dotruioralion of [Physical properties '<[\rh as impact snength for the pr'iycarl onate resin 

An amount of tfic- cennpone'rit (C:) less than 0,03 y>at\ by woignt things ..i)0ut failure to sufficiently r-xfiibit 
the ef'e;ct on preventing dnpomg of the resin composition at the time g\ combustion, wliereas that more 

^s than t' parts by weight results not only m failure to oxen ttie effect on prcjventing dripping C'f tfie resm 
compc»sition at tlie time of c:ombustion in proportion to the amount addend, but also in such disadvantages 
for the polycarbonate resin that the pfiysical properties sucti as impact resistance are deteriorated and poor 
biting of the resin is caiised by the slippage tfiereof on the screws an injc;ction molding machine at the 
time ot injection molding, thc-reby making tt impossible to afford an expected molding. 

'>(' (^->ri the other fiand, in ttie resin ( omfxjsition [II] accor dinrj to the present ir^ vent ion, the; aroriiatic 

r>o I vcar ['innate as the crtr^r'enent ^A) is cr.rTipni jnOed witti an inorrianir- fiDor as on m pop on t (D) alonri with tlv' 



lutiOr: whisKoe [i"f'*ii filM;i, .-I Ml. u^dt; v^in^K^;r (if tt '( M j-^ ficip. Lih , i la\ . iiiu; a, \n:a-\ r-^)iL.a. ciiufnifiurn io\. 
<:!i ifTiir-a. olas^ flakt:, -Ja--^- ['f-a-!: '.la^s [lali' t-- . --rid^m bia^ k oo-.o'iiU' '-ad' mattv <al'eiir-Ti '^-ufatf:. 
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calciurTi silicate, lilaniuri) oixcie, zinc sulfide, zinc oxide, silica, asbestos, quartz powder and the like. 

Any of the above-mentioned irK^rganic fillers may be used with or without surface treatment in advance. 
The surface treatiTient includes ptiysical surface treatment and cfiemtcal surface treatment using a surface 
treatment agent wfiicti is exemplified by siiane-based coupling agerit and surface treatment agent of higlier 
5 fatty acid, metallic salt of fatty acid, unsaturated organic acid, organic titanale, resin acid, polyethylene^ 
glycol or the like. 

Of \be above-mentioned inorganic fillers, glass fiber as the fibrous fiber whicl^ is made of any of alkali- 
containing glass, low-alkali glass and alkali-free glass as the raw material can preferably be used. The 
length of the glass fiber is in the range of preferably 0.01 to 2mrn. moie preferably 0.05 to 1mm. Since the 
iQ glass fiber is sometimes fractured at the time of kneading with the aforesaid polycarbonate resin, it has a 
length in the range of preferably 1 to 6mm when subjected to kneading and a diameter in the range of 
usually 1 to 20 urn. 

The glass fiber is not specifically limited with respect to the form, but may be in any form including 
rouing, milled fiber and chopped strand. The glass fiber may be used alone or in combination with at least 
75 one different kind. 

For the purpose of improving the adhesiveness to the polycarbonate resin, it is preferable that the glass 
fiber be surface-treated with a surface treatment agent and then binding-treated by using a suitable binding 
agent prior to kneading. 

As the suriace treatment agent, mention is made of a sitane-based coupling agent such as aminosilane- 
20 based, epoxysilane-based, vinylsilane-based and acrylstlane-based ones, and titanate-based, aluminum- 
based, chromium-based, zirconium-based and boron-based coupling agents, of which are suitable a siiane- 
based coupling agent and titanate-based coupling agent, especially siiane-based coupling agent. 

The method for treating the glass fiber with the above-mentioned surface treatment agent is not 
specificaNy limited, but may arbitrarily be selected from the conventional methods, for example, aqueous 
25 solution method, organic solvent method and spraying method. 

Examples of usable binding agents include urethane-based. acrylic resin-based, acrylonitrile/styrene 
copolymer-based and epoxy resin-based binding agents. The method for binding treating the glass fiber by 
using the aforesaid binding agent is not specifically limited, but may arbitrarily be selected from the 
conventional methods, for example, immersion coating, roller coating, spray coating and flow coating. 
30 The glass flake (amorphous) has a major axis of preferably 2,000 um or shorter, more preferably 0.5 to 
1 ,000 um and an aspect ratio, that is, the ratio of major axis of the filler to thickness thereof, of preferably 5 
or more, more preferably 10 or more. A major axis of a sheet-like filler larger than 2,000 um unfavorably 
causes difficulty in uniform mixing and a fear of forming spot on the molding to be produced. An aspect 
ratio of a sheet-like filler less than 5 unfavorably brings about insufficiency in lowering anisotropy in 
35 dimensional stability of the molding to be produced and in the improvement of heat distortion temperature 
and also tends to lower the tnripact strength. 

It is preferable that the talc has an average particle size of 0.2 to 15 um, especially 0.2 to 10 um. and 
the mica has an average pariicle size 1 to 250 um, especially 2 to 100 um. 

The process for producing the talc or mica is not specifically limited, but may be in accordance with a 
40 process in which raw stone material is ground by the use of a tube mill type grinder, impact grinder, micro 
mill type grinder or centrifugal roller type Raymond mill, and when required, furlher fine-ground or 
pulverized in dry or wet system by means of a micron mill, jet mill, Jet-O-Mizer, micronizer, jet pulverizer, 
agitational grinding mill (tower mill), vibratory mill, colloid mill or the like. 

Subsequently, the ground or pulverized talc or mica is subjected to dry or wet classification once or 
45 plural times repeatedly to regulate the physical properties thereof by using a cyclone separator, multiclone, 
micron separator, microplex, cyclone air-separator, ultra-separator, jetclone, classiclone, rake classifier, 
hydrocyclone, hydroulic classifier, centrifugal classifier or the hke. 

With regard to titanium oxide, any of the rutile type titanium oxide and the anatase type one may be 
used. However, the rutile type titanium oxide is preferable, which excels in thermal stability and weather- 
so ability. Titanium oxide is more effectively applied when the surface thereof is treated and coated with a 
surface treatment agent of any of various kinds, which is exemplified by hydrated alumina, silica and zinc 
for general use. Moreover, silicone oil, polyol or the like may be incorporated in order to improve the 
dispersibility of titanium oxide in the resin. 

It is necessary in the resin composition[ll] according to the present invention that the components (A), 
56 (B), (C) and (D) be blended so ttiat the resin composition comprises 100 parts by weight of the aromatic 
polycarbonate resin as the component (A); 0.01 to 0.5, preferably 0.02 to 0.4 part by weight of the alkali 
metal salt or alkaline ear1h metal salt of the perfluoroalkanesulfonic acid as the component (B); 0.03 to 5, 
preferably 0.1 to 1.0 paris by weight of the Organopolysiloxane as the component (C); and 5 to 120, 
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preferably 7 to 110 parts by weight of \he inorganic filler as tfie connponent (D). 

An amount of the cor^ipont." (B) loss than 0 01 part b\ woi^jnt loads t^^ difficulty in attaining the desired 
ikifTio f f:;tari;janoy and to a f uoi-jncjod oeiTil Hjstion tinu.. , wf ofL^a!: that n\nui than 0.5 part hy weigtit results 
nut only in la: lure to uxor I ttio o'foot on ifnprirviny tht.; flarno ^etardanoy ri f [OfK)ftion to the amount addeit 
tjut also) If! [ ossihk; dcdorunatK'n t.'t [jhysK:al pf t_i[ )t;r ttus such as inipa<.a ^ trt,.'n(jtl i fur ttitj f >olyofirL)onate rtr^sin. 

An ainoant ol tiie c LirTipont: nt (C) loss tfian 0.03 p.id Ijy weight Onngs about failure to suffioiently t;>hihit 
ttie effect on preventing dnpjping of the; resin i..LtrTi[:j::.sition at the tiri^e cf comt:)ustion, v\'htireas tliat mou- 
than I) parts by vveigfit result:: not only m failure to cxei1 the eff^-ct on f)reventing dripping C'f tfie resin 
composition at tf^e tirrv:' of corTitjustion m proportion to tlie amount added, hut also in such disadvantages 

70 for tfie p^olyearbonate rtsin that the physical properties SLJCh as impact resistance are cieteriorated and poor 
biting of the resin ts caused by tlie slippage tfiereof r:»ri the sr:rews ijf an injection molding macfunc at the- 
time of injection rTiolding, ttierct)y making it im possible to afford ari ej-fiicctod riiolding. 

An amount ot the (::omponcnt (D) less than 5 parts by weight results tn failure to sufficiently ofiibit ttie- 
oflGC:t on improving the; mechanical physi*. at properties sucfi as rigidity and strength of the resin c:omposi- 

15 tion, wliereas {\^ai rnore than 120 parts by weight caui;os such disadvantages as damage to the properties 
inherent in the polvc ar bonato resin, deterioration of the app-earance of the articles molded therefrom or' 
scfvere abrasiori or wear of the screw of a molding rTiacd'iirie? during the course of prociuctng molded articles. 

in ttie resiri c or7ipositions (I) and (II) according tC' the present invention, any of various kinds of 
aciditives, other kinds of synthetic resins or elastomers can be-* mixeci in the resin composition of the present 

on in\/f:'ntiQn ^r^■2;orr\\n,'^ tr^ necossf'y tho e^topt that '^Lic h TT^Ixir^g dC'C'S HO* impair the ob'c^ct of tf^s present 
invention 

F=>arnples of such aciditives are: antioxidants such as hindered phenols, esters of phosphi^rous acid, 
esters of pliosphonc ac ici and amines; ultraviolet absorbents suc h as ben^'otriazoles and benzophenones. 
light stabilizers such as hindered amines; internal lubricants such as aliphatic carboxylic acid esters, 
25 paraffin, silicone oil anc polyethylene wax. and flame retardants, flame retarding aid. mold release agents, 
antistatic agents, coloring agents and the like of conventional types. 

[Examples of tfie other kinds of synthetic resins include a polyester SLich as polyethylene terephthalate 
and polybutylene terephthalate, polyamide, polyethylene, polypropylene, p)Olystyrene, acrylonitrile/styrene 
resin (AS resin), ac rylonitrile/butadtene/styrene resin (AE^S resin) and poly(methyl methacrylate). 
30 Examples of the eHastomers include isobuty!e;ne isoprene rut>ber. sty rene 'butadiene rubber, ethyl- 

ene.'f^ropylene rubber, acrylic elastomer, polyester-basc'd elastomer, polyamide-based elastomer and MBS. 
MAS, etc , that are core shell type elastomers. 

The resin composition [I] according to the pres^^nt invention can be prepared by compounding tlie 
above-mentioned components (A), (B) and (C) and, as necessary, any of tfie aforesaid additives in 
35 respective prescribed proportioris and kneading the resultant compound. 

The rosm composition [II] according to the present invention can be prepared in the same manner as 
above excer>t that the C'3mpone-nt (D) sfiOLiid t)e compounded as an indispensable compC)nent together with 
the components (A). (B) and (C). 

The compounding and the keading can be carried out by using any of conventional methods, for 
40 exarTiple. the rTiethO'd using a ribbon blender, a Henschtd mixer, a Banbury mixer, a drum tumbler, a single- 
screw otrLjder, a twm-screw extruder, a cokrieadC'i, a multi -screw extruder or the like. Ttie temperature 
'iiiring tho krieading^ is usually ^elected in ^he range ci 240 to .^00 'C. 

The [ )Oiycar I (C'licito res in '^ornpositior i thus oljlanitcl can t)e rrit)ld(?(f t)y any of variou-f kinds of 
conventic>nai methovi^ of nioldincj sucfi as injection moh.lin'j. Ldow rTiolding. extrusion molding, compression 
molding, cakjnder moiding. rotation moldir^j and Ifie iikt:. to provide various kinds of rnoldeo articles typified 
by tfiose in the field of electrical home appliances. 

By virtue of blerxling an aromatic polycarbonate resin witfi an alkali metal salt or an alkaline earth metal 
salt of a perf!uoroall<anGsulfonic acid, a specifically reactive polyorganosiloxane and, as the case may be, an 
inorganic filler in rcspfoctive prescribed pr-.^portions, the tlamt; retarda:ive polycarbonate resin composition 
so according to the [>rc;sent mvc^ntion is provided with, excellent flame rotardancy capat:)le of preventing 
drippinr"! thereof at ttie time of enrT"i[-i)*^tirin nf a thr>-wallod nn:-iterial made frnm +ho enmrv^sition hioh'v 



Ifi ttl(.; fi -hi..-Ain;|, fn.; plt_;-eilt inv^;Ii{luM will i It.. U t. t it III ' l 1 1 M t j Ot,:^;]! Wl*,tl ! t..' 1 1,; I t. ; 1 1 L. tl L. l 'I O p cl ! a 1 1 V t. ^ 

'■-ertiflr^ arid C; • arTi [■■U; r . vvhnd-! h-Av-VvM ^hri' r-i - t i , i - t r i it jd tr- ln-.-t tht" ' r i .■t- r" t 'i vi thfM.O-. 
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Each ot tho raw ri^aterials used in the fxamples and comparative exarTiple as the component (A), (B). 
(C) or (D) will be described in detail m ttie following. 

(A) Aromatic polycarbonate resin 

(1) Polycarbofiaie resin (pc) 

5 A) : Tougfilon A2200 [a product of Ideriiilsu Petrochemical Co., Ltd.; ^ 22200] 

A::: Toughlon A1900 [a product of Idemiisu Petrochemical Co., Ltd.; My= 19000] 
A;?; Toughlon A1700 [a product of Idemitsu Petrochemical Co., Ltd.; M,/= 18000] 

(2) PC-PDMS copolymer [Preparation E:xample 1-3] 

(3) Branched polycarbonate 

70 Toughlon IB2500 [a product of Idemitsu Petrochemical Co., Ltd.] 

(B) Alkali salt of perfluorobutanesulfonic acid 

fVlegafac F114 [a product of Dainippon Ink and Chemicals, Inc.; potassium salt of perfluorobutanesulfonic 
acid] 

(C) Organopolysiloxane 

75 Ci : produced in Preparation Example 2. content of methyoxy group; 21.4 weight %, Kinematic 

viscosity; 20 cSt at 25 " C. 
C2: produced in Preparation Example 3. content of methyoxy group; 12.7 weight %, Kinematic 

viscosity; 1 5 cSt at 25 ' C. 
C3: dimethylsiloxane, SH200 [a product of Dow Corning Toray Silicone Co., Ltd.] 
20 (D) Inorganic filler 

Di : chopped strand glass fiber [a product of Asahi Fiber Glass Co., Ltd. 03MA 409C] 
D2: talc. FFR [a product of Asada Milling Co., Ltd.] 
D3: mica, M-325 [a product of Repco Co., Ltd.] 

D4: titanium oxide CR-60 [a product of Ishihara Sangyo, Kaisha, Ltd.] 

25 

Preparation Example 1-1 

[Preparation of a polycarbonate oligomer (a PC oligomer)] 

30 In 400 liter of 5% by weight aqueous solution of sodium hydroxide, 60 kg of bisphenol A was dissolved 

to prepare an aqueous sodium hydroxide solution of bisphenol A. Through a tubular reactor having 10 
milimeters inner diameter and 10 meters length, the aqueous sodium hydroxide solution of bisphenol A 
prepared above and kept at room temperature and methylene chloride were passed at a flow rate of 138 
liter/hr and 69 liter/hr, respectively, via an orifice plate. In parallel with these streams, phosgen was passed 

35 through the reactor at a flow rate of 10.7 kg/hr. The reaction was kept for 3 hours continuously. The tubular 
reactor had the structure of double tubes and cooling water was passed through the jacket part to keep the 
discharge temperature of the reaction solution at 25 " C. The pH value of the discharged solution was 
controlled in the range of 10 to 11 . The reaction solution thus obtained was left standing. Then, the 
separated water phase was removed and the methylene chloride phase (220 liter) was collected. Methylene 

40 chloride was removed by evaporation to obtain a PC oligomer in the fornn of flake. Degree of polymerization 
of the resultant PC oligomer was 3 to 4. 

Preparation Example 1-2 

45 [Synthesis of a reactive polydimethylsiloxane (PDMS)] 

Octamethylcyclotetrasiloxane in an amount of 1483 g, 1 8.1 g of 1 , 1 , 3, 3-tetramethyldisiloxane and 35 
g of 86 % by weight sulfuric acid were mixed together and the mixture was stirred for 17 hours at room 
temperature. Then, the oil phase was separated and 25 g of sodium hydrogen carbonate was added to the 

50 separated oil phase. The mixture was stirred for 1 hour. After filtration, the reaction solution was distilled 
under a vacuum of 3 torr at IbO'C to remove low boiling point components. 

To a mixture of 60 g of 2-allylphenol and 0.0014 g of platinum in the form of a complex compound of 
platinum chloride and an alcoholate, 294 g of the oily product obtained above was added at a temperature 
of 90 -C. The mixture was stirred for 3 hours while it was kept at a temperature of 90 to 115* C. The 

55 reaction product was OKtracted with riiethyiene chloride and tfie extract was washed with an 80 % by weight 
aqueous rTiethanol 3 tirTies to remove excess ariiount of 2-allylphenol. The product was dried with 
anhydrous sodium sulfate and then the solvent was removed under vacuum by heating up to a temperature 
of 115'C. 
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The PDMS terminated with phenol was found to have 150 repeating units of dimethylsilanoxy group by 

NMR measurerTieni. 

Pryfjaialiuri Exafiipk; 1-3 

[Pu:["iar ation of a polycai IjorTatopjtlyLliiTiettiylsiloxaf le (PC -PDMS) copoly r7TOt ] 

The reactive F^DMS obtainr^d in f^ief:aration Txample 1-2 in an amount of 1 05 g was dissolved into 2 
liter of mettiy lene cfik)Mde anij tfic solution was rni>ed witti 10 liter of the PC; oligomer obtained in 
JO Preparation Example 1-1. To this solution, a solution prepared by dissolving 26 g of sodium liydroKide in 1 
liter of water and 5.7 cc of trietfiyiarriine were ackJed and tli{.' rTii>:ture was kept stirring for 1 hour at room 
tenV'^^^'f'i^Ljre at 500 rpm. Ihcn, a solution pref'>ared by dissolving 600 g of bisphonol A in 5 liter of a 5.2 
woH.jlit °o aqueous sodairii fiydro>:icie solution, 8 liter of motliylcnc c:fi[oridc and 81 g of p-tert-butylphcnol 
wc^re added and the mixture was kept stirring for 2 tiours at njor^^i tomporature at 500 rpm. After {he stirring, 
75 5 liter of methylene cfiloride was arided and tlie soluticn was washed with water by using 5 liter of water, 
witfi an alkali l:)y using 5 liter of a 0.01 N aqueous sodium hydroxici^; sokjtion, witti an acid by lising 5 liter of 
0 1 N aqueous solution of fiydrOi:hloric acid and with water by using 5 litter of water, successively. Finally, 
mettiylene chloricie was remove':! to afford a PC-PDMS copolymeir c>f ctiip form. 

Tfie PC-PfDMS copc'lymer thus obtained had (viscosity-average molecular weight) of 20,000, a cham 
20 ig-ri/jth Qf POMS {dirT^ethy Isilarso <v un't) of 150 and a conte.nt of PDMS of 4% L»y welgfit 

Measurenrients of the visocisity-average molecular weight (M^), the chain length of PDMS (dimethyl- 
silanoxy unit) and the content of PDMS were conducted according to the following methods: 

1) Viscosity-average mctlecular weight (M^) 

25 

A molded product was pulverized and dissolved into methylene chloride. The insoluble fraction was 
removed by filtration and a film was formed from the solution by evap>oration of the solvent. The film formed 
was dissolved in mettiylene chloride again and viscosity of the solution thus obtained was measured by 
using an Ubelhode viscometer at 20 " C to obtain intrinsic viscosity [ i] ]. Viscosity-average molecular 
30 weight was obtained from the intrinsic viscosity by the fcillowing equation; 

[ 7? ] = 1.23x10-'-^Mv^^^ 

2) C^hain lengtli of PDMS (number of dimethylsilanoxy unit) 

35 

Chain length of PDMS was obtained from ttie ratio of the peak of methyl group of dimethylsiloxane 
observed at 0,2 ppm and the peak of metliylene group c^f PC-PDMS linkage part observed at 2.6 ppm in 
H^-NMR. 

40 3) Content of PDMS 

C o n t c ri t 0 f P D M S vv a s r b * a \ n ( ■ d f f ( ■ m t ! K; ratio of the \' c cM of e \ h y ! g rn ^ i p i \ sop r o p y ' g 'O u p of 

ots[ hf:nr»l A ni^iserved ai P7 t'p'^' anci the [pcak n* fDCthyl c:rouf) -T dimc.-tlv/lsilovane ctiscTvod at 0.2 ftpm \n 
Kkr^iMR. 

4;', 

Preparation E> ample 2 

[Pre [laration of polydirnc thylstlo -.'ane fiaving an alkoxysilyl group in the side chain of the moleculej 

5(1 To a 1 liter roLjnd t)Ottom fLisk equipped witli a stirrer, a reflux concU;:nser and a tficrmorTiotcr, ibl g of 

ho-, rirr- f-qhvldi^iiovanr 4R2 n r,f ,- rt::rTie!fiv!r\'r ir.Tr'tr ^^c-,i,-^varK' 167 n r->f tf-'tr ;irT'etfivkvf'^!riietra^ilr,vane and 3 0 
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Mo 



Me 



Me3SiO(SiO)7 ( SiO)3SiMe3 

I 

Me H 



Me : metfiyi group 

Then, into a 500 milliliter round bottom flask equipped with a stirrer, a reflux condenser and a 
w thermometer, 247 g of the oily product obtained above. 153 g of vinyltrimethoxysilane and 0.15 g of a 3 % 
by weight alcohol solution of a chloroplatinic acid were fed and heated by using a mantle heater at 80 " C for 
4 hours under stirring. The excess amount of vinyltrimethoxysilane was removed from the reaction product 
by distillation at 120°C under a vacuum of 30 mm Hg. The residual part was filtered and 363 g of a light 
brown transparent oily product was obtained. 
75 Structure of the oily product thus obtained was determined as follows by NMR measurement: 



Me Me 

i i 

20 Me3SiO(SiO)7 (SiO)3SiMe3 

I I 
Me CH2 
I 

CH2 

25 I 

Si(0Me)3 



Me: methyl group 

30 The product had a methoxy group content of 21.4 % by weight and a kinematic viscosity at 25''C of 

20cSt 

Preparation Example 3 

35 [Preparation of polydimethylsiloxane having an alkoxysilyl group at the both ends of the molecule] 

To a 1 liter round bottom flask equipped with a stirrer, a reflux condenser and a thermometer, 92 g of 
tetramethyldisiloxane, 708 g of octamethylcyclotetrasiloxane and 3.0 g of active clay were fed and heated 
by using a mantle heater at 60" C for 8 hours under stirring. After the mixture was allowed to cool, it was 
40 filtered to afford 760 g of a colorless transparent oily product. 

Structure of the oily product thus obtained was determined as follows by NMR measurement: 



Me He Me 

1 I i 

HSiO(SiO)i M SiH 

I I I 

Me Me Me 

50 

Me : methyl group 

Then, Into a 500 milliliter round bottom flask equipped with a stirrer, a reflux condenser and a 
thermomenter, 307 g of the oily product obtained above, 73 g of vinyltrimethoxysilane and 0.15 g of a 3 % 
by weigfn alcohol solution of a chloroplatinic acid were fed and heated by using a mantle heater at 80 ' C for 
55 4 hours under stirring. The excess amount of vinyltrimethoxysilane was removed from the reaction product 
by distillation at 120*C under a vacuum of 30 mm Hg. Ttie residual part was filtered and 365 g of a light 
brown transparent oily product was obtained. 

Structure of the oily product thus obtained was determined as follows by NMR measurement 
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Me Me Me 

( MeO ) 1 Si ; ClI, ^ , iiO( SiO J 1 . ( CH? ) , Si ( OMe ) . 

I ' 1 
Me Me Me 

Me : fT^etiiyl group 

Tl)e; product Uaci a rT^etho>:y gr oup r.oriter^t of 12.7 ""o by weight and a kinematic viscosity at 25 ° C of 15 

10 cSt. 

Exarnplcc 1 to 4 and Comparative Examples 1 to 5 

The aromatic potycarbonato resin, potassiLjm salt of porfluorobutarTosulfonic aeio ar^d organopolysilox- 
7f) ane wiiose kinds and amounts are given m Table 1 were dried, dry blended anc) kneaded at 280 " C by tfie 
use of an extruder to prepate pellets. 

The pellets tlujs obtained were dried at 1 20 " C for 12 tiours and injection molded at a molding 
Temperature of 280 " C and a mold temperature of 80 ° C to prepare test pieces. 

Measurements weire made of oxygen index, melt flow rate and flame retardance to evaluate the quality 
nf tht^ tR<;t nierr>t^ lhat worn obtained f^e^^ oach of tfio examples ^f^iif C'^^r'T^pa''?t've example? The f^esiitts are 
given in Tattle 2 

Table 1 



25 




Composition of Compound (parts by weight) 






(A) 


(B) 


(C) 






PC 


branched PC 


F1 14 


oryanopolysiloxane 


30 




kind 


amount 


amount 


amount 


kind 


amount 




E/ample 1 


Ai 


100 




0.15 


Ci 


0.3 




E sample 2 




80 


20 


0.1 


Ci 


0.2 




E -ample 3 


A: 


GO 


40 


0.05 


Ci 


0,1 


35 


Ey-ample 4 


A:- 


90 


10 


0.2 


Ci 


0,5 


Comparative Example 1 


Ai 


100 




0.15 








Comparative Example 2 


Ai 


100 




0.15 


C. 


0,3 




Comparative Example 3 


A: 


80 


20 


0.1 








Comparative Example 4 


Ar 


80 


20 




C^ 


0,5 


'JO 


Comparative Example 5 


A: 


60 


40 


0.1 


C. 


0,5 
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Table 2 
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j Flame 


Number of 










r^c t ardan c e 


u i i [J o pel 




n e 1 L 




1 0 x y g e r J 


1/12 


1/16 


5 times 




flow 




1 i cl o X 


inch 


inch 


tests 




rate 


T^'' Y a m n 1 1 

l_j A Cl 111 p ± t- 1 




V-0 




(j 


6 


,0x10 ^ 


i_i A cl M J ^ _L t_ C- 


S) J 


! 


V-0 


0 


8 


.5x10 ^ ^ 


oxarnpie j 


O ) t 


I 


V-0 


0 


6 


.2x10 - ^ 


P'v^^mnlo it 
i-j A d [J 1 ± t: 


J / 





v-0 


0 


1 0 


,5x10 - ^ 


l^Uthpcii dUiVG 


JO 


V--2 


- 


3 


5 


.7x10 


P Y ^1 m p> 1 o 1 

1— » A Cl lit ^ JL 1 
















JO 


V-2 




2 


6 


.3x10 


Example 2 














Compar^ative 


35 




v-2 


3 


8 , 


Ox 1 0 -2 


Example 3 














Compara t i ve 


28 




v-2 


5 


8. 


5x10 


Example ^ 














Comparative 


35 




v-2 


5 


6. 


^ x 1 0 ^ 2 


Example 5 















(1) Oxygen index: According to Japanese Industrial 
Standard K 7 201 

(2) Flame retardance: 

According to UL standard (1/12 inch, 1/16 inch 
thickness), Underwriters Laboratory. Subject 9/J, 
vertical flame test was carried out. 

(3) Melt flow rate: According to Japanese Industrial 
Standard K 7210. 

Measurement was made at the temperature of 280 *'C 
under the load of 160 kg. 
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Examples 5^ to 14 and Comparative Examples 6 to 9 

Thu arDrndtic [jC'lycar honate lesiD, [ijtas^rMjiii salt ot [u:rflLJ(n(^t)utariosLJitL)ntc cicid, oruanopolysiloxane 
and iriuryaDic fillt-v wftusu kifRJs an^i afiiuunts are yivefi in Table 3 wuft; Lined, ilry blended and kneaded at 
t> 280 ' C tu 300 " C by tftu use uf a twin-berew veritee) exifudtn {pruduceiJ by Tushiba Machine Cu., Lti.). 
Model; IEM-351 by riieans of top fuelling with an exception of side foedincj of glass fiber when used as an 
inorganic filler to prepaie f:>ellets. 

Tlie pellets tlujs obtained were dried at 1 20 ' C for C hours ana injection molded at a molding 
temperature of 200 " C to prepare lest pieces hy ttie use of an n^jection moding machine {produced by 
10 Toshiba Macfiine Co., Ltd. Model: IS 25EP). 

Measurements were made of flame retardance according to UL94 to evaluate tfie quality of the test 
pieces that were obtained per each of the examples and comparative examples. The results are given in 
Table A. 
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Table 4 



FlarT^c rotardance 1 1G inch tiiickness 



Tutat cornbLjytiun tifTiu 



E - ample 5 
E - ample- 
E -ampk- ^ 
E-ampIc- 8 
E ^ am pie 9 



E-armpIc 10 
E- ample 1 1 
E. ample 12 
Example 13 
E- ample 14 



V-0 
V-0 
V-0 

v-0 
v-0 
v-0 
v-0 
v-0 
v-0 
v-0 



39 
30 
37 
41 
40 
47 
30 
32 
3S 
3S 



C' )mparative . 6 
Compariitive E> . 7 
C' ^mparative E - 8 



V-1 
V-1 
V-1 



95 
90 
84 



Claims 

1. A flame retardative polycarbonate resin composition which comprises TOO parts by weight of an 
aromatic plycarbonate resin (A), 0.01 to 0.5 part by weight of at least one metal salt selected from the 
group consisting of an alkali metal salt of a perfluoroalkanesulfonic acid and an alkaline earth metal salt 
of a perfluoroalkanesLjffonic acid (B), and 0.03 to 5 parts by weigtU of an organopolysiloxane containing 
organoxysilyl group bonded to a silicon atom tfuougti a divalent hydrocarbon group (C), said metal salt 
and said organop( ilysilo>ane being compOLjnded into said polycarbonate resin, 

2. The composition according to Claim 1 wherein the aromatic polycarbonate resin as the component (A) 
is made from bisphenol A as a starting raw material. 

3. The composition according to Claim 1 wherein the aromatic polycarbonate resin as the component (A) 
contains 10 to 100% by weight of a copolymer of an aromatic polycarbonate and a polyorganosiloxane 
based on the total amount of the component (A). 

4. The composition according to Claim 1 wherein the aromatic polycarbonate resin as tho componont (A) 
contains 10 to 90° o t-)y weight of a t'uarJiocd polycart uniato liasod on ttio total amount of tlio 
coaiponent (A) 

5. Tfu - I ( tmf iristlion at. c or ding t( i any of Claim 1 tij 4 wli.;rt:;in :f u: r omponont (B) is a [ iciiassium 
perflurtfoalkano sulfonate 

6. The compnsitinn ar:cording to any of Claims 1 to 5 wfierein tho organopolysiloxane containing 
organoxysilyl group is an organopolysiloxario represented by the general formula (VII) 
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-R-SiR' .(OR^)(;. (VHi; 

(R^" IS a divalent tiydrocarbun ymup, R^' and R'' aro. i et^pectivuly , a fTionuvalent tiydrucarbon group and 
X IS an integer uf 0 lo 2), al least ene uf A is a rnunevalent hydrocarbon group containing said 
b (jrganuKysiiyI group, c is an integer of 1 to 3U0, d is an integer uf 0 tu 300 and c + d is an integer uf 1 

to 301 . 

7. The composition according to any of Claims 1 to G wfierein the composition comprises 100 parts by 
weight of the componern (A), 0.03 to 0.5 part by weight of Ifie connponent (B) and 0.05 to 2.0 parts by 

10 weight of the component (C). 

8. A flame rctardotivo polycarbonate resin composition whiciT comprises 100 parts by weight of an 
arorT^atic polycarbonate rosin (A), 0.01 to 0.5 part by weight of at least one metal salt selected from the 
group c onsisting of an alkali metal salt of a perfluoroalkanesulfonic acid and an alkaline earth metal salt 

75 of a perfluoroalkanesulfonic acid (B), 0.03 to 5 parts by weight of an organopoly siloxane containing 

organoxysilyl group bonded to a silicon atom through a divalent hydrocarbon group (C) and 5 to 120 
parts b/ weight of an inorganic filler (D), said metal salt, said organopolysiloxane and said filler being 
compounded into satd polycarbonate resin. 

20 9. The composition according to Claim 8 wherein the aromatic polycarbonate resin as the component (A) 
is made from bisphenol A as a starting raw material, 

10. The corriposition according to Claim 8 wherein the aromatic polycarbonate resin as tlie component (A) 
contains 10 to lOO^'o t^y weight of a copolymer of an aromatic polycarbonate and a polyorganosiloxane 

25 based c»n the total amount of the component (A). 

11. The composition according to Claim 8 wherein the aromatic polycarbonate resin as the component (A) 
contains 10 to 90*^o by v/eight of a branclied polycarbonate based on the total amourM of the 
component (A). 

30 

12. The composition according to any of Claims 8 to 1 1 wherein the component (B) is a potassium 
perfluoroalkane sulfonate. 

13. The composition according to any of Claims 8 to 12 wherein the organopolysiloxane containing 
35 organoxysilyl group is an organopolysiloxane represented by the general formula (VII) 

R R ^ R 4 

1 I I 

A - (, S i O ) c ( S i 0 ) d S i - A (VII) 

40 I I I 

R ^ A R ^ 

wherein is a monovalent hydrocarbon group, A is a monovalent hydrocarbon group or a monovalent 
4s hydrocarbon group containing an organoxysilyl group represented by the general formula (VIII) 

-R^SiR^ x(OR^)(3->c) (VIII) 

(R^ IS a divalent hydrocarbon group, R^ and R^ are each a monovalent hydrocarbon group and x is an 
50 integer of 0 to 2), at least one of A is a monovalent hydrocarbon group containing said organoxysilyl 

group, c is an integer of 1 to 300, d is an integer of 0 to 300 and c + d is an Integer of 1 to 301. 

14. The composition according to any of Claims 8 to 13 wherein the composition comprises 100 parts by 
weight of tlie component (A), 0.02 to 0.4 part by weight of ttie component (B), 0.1 to 1 part by weight of 

55 tlie component (C) and 7 to 110 parts by weigfit of the component (D). 
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